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(54) LENTICULAR LENS, SURFACE LIGHT SOURCE AND LIQUID CRYSTAL 
DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To enable a bright surface light emission to be realized, and to 
condense a diffused light within a prescribed angle range in the vicinity of a 
normal line without increasing power consumption and a heat-generating value 
by providing a unit concave lens part whose cross section is a circular shape. 
CONSTITUTION: In a lenticular lens 10, one face of a translucent substrate 11 is 
made as a lens 12 on which many unit concave lens parts 12-i (i=1-N) whose 
cross section is a circular shape, etc., are formed so that the major axis (edge) 
directions become parallel to each other, an the other face of the translucent 
substrate 11 is made as a flat face 13. Also, in the unit concave lens part 12-i of 
the lens face 12, a shape of a main cutting plane cut by a cross section being 
vertical to the major axis (edge) is a shape obtained by extracting and using a 
secondary curve of circular shape, an elliptical shape, a hyperbola, a parabola, 
etc., or a Rankine body, a curve shown by a single-valued function of trochoid, 



cycloid, cardioid, involute, etc., and also, a part (usually being under a 
semicircle) of a curve being similar thereto, smooth and continuous, and being 
concave or convex in one direction. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A lenticular lens having the formed lens side so that a major axis 
direction may become parallel mutually about unit concave lens parts, such as 
round cross section shape, in one field of a translucency substrate, and having a 
flat face in a field of another side of said translucency substrate. 



[Claim 2]A lenticular lens comprising: 

A translucency substrate with which both sides were formed in a flat face. 
A lens layer which consists of translucency material which was laminated by one 
field of said translucency substrate, and formed many unit concave lens parts, 
such as round cross section shape, so that a major axis direction might become 
parallel mutually. 

[Claim 3]The lenticular lens according to claim 1 or 2 [ either / both sides or ] said 
translucency substrate or said lens layer having optical isotropic diffusion nature, 
or forming direction diffusibility layers, such as light, in one side of said 
translucency substrate or said lens layer. 

[Claim 4]A transparent material which consists of a cave of a translucency plate 
or rectangular parallelepiped shape, and a linear light source adjoined and 
provided in both sides or one side of a side edge of said transparent material, 
The surface light source, wherein the surface of said lenticular lens becomes 
any 1 paragraph of direction diffusibility layers, such as light laminated on the 
surface of said transparent material, and said claim 1 - claim 3 with a 
diffused-light emission surface including a lenticular lens of a statement. 
[Claim 5]One or more punctiform or linear light sources and a lamp house which 
surrounded said light source and used the 1st page as an opening, The surface 



light source, wherein it covers said opening and the surface of said lenticular 

lens becomes any 1 paragraph of said claim 1 - claim 3 with a diffused-light 

emission surface including a lenticular lens of a statement. 

[Claim 6]A liquid crystal display comprising: 

A transmission type liquid crystal display element. 

Said surface light source according to claim 4 or 5 provided in the back of said 
liquid crystal display element. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the lenticular lens which formed 
many unit lens parts so that a major axis direction might become parallel 
mutually, the surface light source using the lenticular lens, and the liquid crystal 
display using the surface light source as a back light. 
[0002] 

[Description of the Prior Art]The thing using the direct bottom part or the edge 
light type diffusing surface light source as a liquid crystal display is known 



(JP,2-284102,A, U.S. Pat. No. 4729067, JP.63-318003A JP.3-92601 A etc.). 

[0003] Drawing 15 is a figure showing the conventional example of the edge light 

type surface light source. As for the surface light source 100A, the direction 

[ field / of the translucency board 101 / one ] light diffusibility layer 102 is formed, 

and the reflecting layer 103 is formed in the field of another side. 

The punctiform or linear light source 104 is arranged on the side. 

As for the surface light source 100B, the triangle-pole-prisms type lenticular lens 

105 whose vertical angle is 90 degrees is further formed on the direction light 

diffusibility layers 102, such as the surface light source 100A. 

[0004] 

[Problem(s) to be Solved by the lnvention]As for the former surface light source 
100A, uniform and isotropic luminescence is obtained by the method light 
diffusibility layer 102 of **. However, since light energy was released even to the 
practically unnecessary oblique position or the tangential direction of the 
luminescence (light emission) side, the loss of the light energy released near 
[ very required ] the normal line direction (they are [ as opposed to / in general / a 
normal ] 30 degrees - 0 times [ 90 / or less ] or more) increased, and there was a 
problem that energy efficiency was bad. 

[0005]Since the light isotropic diffusion was carried out [ light ] by the method 
light diffusibility layer 102 of ** is deflected by the prism action of the lenticular 



lens 105, light energy concentrates near the normal line direction, the latter 
surface light source 100B has the high utilization efficiency of energy, and a rise 
in luminosity is possible for it at low power consumption. However, the 
phenomenon (side lobe in the angular distribution of transmitted light intensity) in 
which a part of lights deviated from the predetermined angle range near the 
normal line direction occurred, and there was a problem that the light emitted to 
the oblique position turned into unnecessary light (the stray light, optical noise) 
to a neighboring worker. 

[0006]Without solving the above-mentioned technical problem and increasing 
power consumption and calorific value in liquid crystal display, bright surface 
light is possible for the purpose of this invention, and it is providing the lenticular 
lens, the surface light source, and the liquid crystal display which can condense 
the diffused light to the predetermined angle range near the normal moreover. 
[0007] 

[Means for Solving the Problem]This invention solves said technical problem by 
the following solving means. In order to understand easily, numerals 
corresponding to an example are attached and explained, but it is not limited to 
this. 

[0008]Namely, the 1st solving means of a lenticular lens by this invention, It has 
the formed lens side (12) so that a major axis direction may become parallel 



mutually in one field of a translucency substrate (11) about unit concave lens 
parts (12i), such as round cross section shape, and it has a flat face (13) in a 
field of another side of said translucency substrate. 

[0009]This invention is characterized by the 2nd solving means of a lenticular 
lens comprising the following. 

A translucency substrate (14) with which both sides were formed in a flat face. 
A lens layer (15) which consists of translucency material which was laminated by 
one field of said translucency substrate, and formed many unit concave lens 
parts, such as round cross section shape, so that a major axis direction might 
become parallel mutually. 

[0010]The 3rd solving means of a lenticular lens by this invention, In said 1st or 
2nd solving means, [ either / both sides or ] said translucency substrate or said 
lens layer has optical isotropic diffusion nature, or direction diffusibility layers (20, 
20), such as light, are formed in one side of said translucency substrate or said 
lens layer. 

[0011]The 1st solving means of the surface light source by this invention, A 
linear light source (43) adjoined and provided in both sides or one side of a side 
edge of a transparent material (41) which consists of a cave of a translucency 
plate or rectangular parallelepiped shape, and said transparent material, The 



surface of said lenticular lens turns into a diffused-light emission surface 
including a lenticular lens (10) by either [ direction diffusibility layers (20), such 
as light laminated on the surface of said transparent material, and ] said 1st 
[ the ] - the 3rd solving means. 

[0012]The 2nd solving means of the surface light source by this invention One or 
more punctiform or linear light sources (32), Said light source is surrounded, a 
lamp house (31) which used the 1st page as an opening, and said opening are 
covered, and the surface of said lenticular lens turns into a diffused-light 
emission surface including a lenticular lens (10) by either said 1st [ the ] - the 3rd 
solving means. 

[001 3]lt is characterized by a solving means of a liquid crystal display of ** 

comprising the following in this invention. 

A transmission type liquid crystal display element. 

The surface light source by said 1st or 2nd solving means provided in the back 
of said liquid crystal display element (30, 40). 

[0014] 

[Function]ln this invention, the lenticular lens has unit concave lens parts, such 
as round cross section shape. 

Therefore, the diffused light which passed along the direction light diffusibility 



layer etc. condenses in the angle range of the request near the normal. 
Therefore, the angular distribution of the diffused-light intensity emitted from a 
diffused-light emission surface turns into almost uniform isotropic distribution 
only in a desired angle range, And a side lobe stops occurring and it can be used 
conveniently for the surface light sources, such as a direct lower part type or an 
edge light system, the liquid crystal display using them, etc. 
[0015] 

[Example]Hereafter, with reference to drawings etc., this invention is explained 
in detail about an example. 

(Example of an integral-type lenticular lens) Drawing 1 is a figure showing the 
1st example of the lenticular lens by this invention, drawing 1 (A) is a perspective 
view and drawing 1 (B) is a X-X sectional view. The lenticular lens 10 of the 1st 
example makes unit concave lens part 12-i (i=1-N), such as round cross section 
shape, the formed lens side 12 in one field of the translucency board 1 1 so that 
the direction of a major axis (**) may become parallel mutually, and it makes the 
field of another side of the translucency board 1 1 the flat face 13. 
[0016]The translucency substrate 11, Independent or transparent resin of acrylic 
ester, such as methyl polymethacrylate and poly(methyl acrylate), or methacrylic 
acid ester, such as polyester, such as a copolymer, polyethylene terephthalate, 
and polybutylene terephthalate, polycarbonate, and polystyrene, etc. It is the 



sheet shaped or tabular member which carried out the flat surface or curving 
surface shape which consists of translucency materials, such as transparent 
ceramics, such as (what carried out bridge construction hardening with 
thermoplastics or heat, ultraviolet rays, and an electron beam), and transparent 
glass. It is water-white, and also it is necessary to select it so that the diffused 
light may be penetrated at worst, and it may be coloring transparence or 
lusterless transparence to such an extent that the translucency required of this 
translucency substrate 11 does not have trouble in use of each use. Here, 
lusterless transparence means the character to which the diffuse transmission of 
the transmitted light is made to carry out in all the directions of [ within a 
half-solid angle ] isotropic almost uniformly, and it is used for optical isotropic 
diffusion nature and synonymous words. As for the translucency substrate 11, 
when using as an object for the sources of back light, thickness is about 20-1000 
micrometers, and it is preferred to use the thing of plane shape. However, a 
direct bottom part or a transparent material may be a cave, and it may be a case 
where direction diffusibility layers, such as light, are flexible thin sheets, and in 
order to hold the shape of a light emission side, when using thicker resin, it may 
be about 1-10 mm about thickness. 

[0017]The shape of the main cutting plane cut by the section vertical to a major 
axis (**) unit concave lens part 12-i of the lens side 12 Secondary curves, such 



as circular, an ellipse form, a hyperbola, and a parabola, or similar to the curve 
expressed with univalent functions, such as a Rankine's oval, a trochoid, a 
cycloid, cardioid, and involute, and these other ~ it is smooth and is continuing. 
It is the shape where a part of curve (it is called circular shape etc.) (usually less 
than a semicircle) used as concave or a convex was extracted and used in the 
one direction. 

The angular distribution as a diffused-light emission surface is determined by 
shape parameters, such as the curvature radius r, the amount D of cuts, and the 
cycle P, and, as for unit concave lens part 12-i, about about 20-1000 
micrometers is preferred respectively. Direction of the lens side 12 may be any 
by the side of a light source and light emission (the light source side and an 
opposite hand). [Refer to drawing 9 and drawing 10 .] . 

[001 8]A heat pressing method the lens side 12 is publicly known, for example 
(JP, 56-1 57310, A statement), After carrying out embossing to the thermoplastic 
resin film of ultraviolet curing nature by a roll embossing plate, it can fabricate by 
the method (JP,61-156273,A statement) of irradiating with ultraviolet rays and 
stiffening the film etc. 

[0019](Example of the lenticular lens of a lamination type) Drawing 2 is a 
sectional view showing the 2nd example of the lenticular lens by this invention. 
Although the lenticular lens 10 of the 1st example is formed and carried out with 



the simple substance of the translucency substrate 11, lenticular lens 10' of the 
2nd example is the structure which laminated the lens layer 15 which consists of 
translucency material which has the lens side 12 of the same shape as the 
above-mentioned on the flat translucency board 14. A process carries out 
coating of an electron beam or the ultraviolet-curing-resin liquid to a roll 
(cylinder)-like mold, Where a transparent substrate sheet is further stuck on a 
coating surface, after stiffening resin liquid, the methods (U.S. Pat. No. 4576850, 
U.S. Pat. No. 3689346, JP,3-223883,A, etc.) of releasing from mold the 
hardening resin by which pasted up the substrate sheet on this and the allocated 
type was carried out in the uneven shape of the mold -- therefore, it 
manufactures. 

[0020](Shape of a unit concave lens part) Drawing 3 is a sectional view showing 
the shape of the unit concave lens part of the lenticular lens by an example. If an 
elliptical cross section-like case is mentioned as an example, as shown in 
drawing 3 (A), unit concave lens part 12-i, for example, The flat part 12b may be 
formed in a summit, and it may be made to form the smooth surface part 12c in a 
summit, as it may have the acumination part 12a in which the summit sharpened 
using a part of ellipse, and it is shown in drawing 3 (B), and shown in drawing 3 
(C). 

[0021](Locus of a beam of light) Drawing 4 - drawing 7 are the figures showing 



the locus of a beam of light which passes the lenticular lens by an example. The 
beam of light which entered into the lenticular lens 10 is the curvature radius r, 
the amount D of cuts, and the cycle P of a lens. [Refer to drawing 1 (B).] And it is 
emitted by the predetermined angular distribution decided by the refractive index 
n etc. The lenticular lens 10 of drawing 4 and drawing 7 makes an example 
curvature-radius [ equivalent to the example 1 of manufacture mentioned later / 
of r= 35 micrometers ], pitch [ of P= 59 micrometers ], amount [ of D= 15 
micrometers ] of cuts, and refractive-index ni=1.5 (acrylic resin), and carries out 
a simulation. 

[0022]The optimization design of parameter m for obtaining desired diffusion 
angle thetas, P, and D is performed as follows. Like the source of back light of a 
direct bottom part, when most incident light enters into the flat face 13 at a right 
angle (incidence angle = 0 degree), it is decided by where the part by which a 
total reflection condition is fulfilled in general becomes. In drawing 4 , an angle of 
refraction becomes large and a total reflection condition is exactly greeted 
between beam-of-light R2 and R 3 and between beam-of-light R9 and R10 as a 
beam of light goes around a lens. Beam-of-light R2.5 at this time and R9.5, Eject to 
the tangential direction of a lens and the beam of light outside this, It changes 
from sending light to convergence light quickly like R1 and Rn again as it will be 
very small and will go outside for a while rather than this, if it sees from the whole 



light volume, although there are some which spread greatly like R2 and R10 in 

part. Therefore, supposing the range (between beam-of-light R2.5 and R9.5) until 

a beam of light causes total internal reflection becomes diffusion angle thetas of 

radiated light in general, it will become like drawing 5 and drawing 6 . 

[0023]** In amount D<=rsinof cuts thetac (it becomes total internal reflection by 

either), when a section is a circle, don't depend at the situation of a curvature 

radius, but it is thetas** 180-degree-theta c =sin- 1 (1/m). 

Since it became, when desired thetas is given, it is ni=1/(sinthetas). 

** - refractive-index m of a lens can be chosen like. 

[0024]** In the case of amount D>rsinof cuts thetac>0 (always with [ in 
theta<theta c ] no total internal reflection), it is nisinthetai=n2sintheta2therefore 
theta2=sin- 1 (msinthetai). 

A diffusion angle is profile theta s =2(theta 2 -thetai)=2 from thetai=tan- 1 (x/D). 
[sin-i{msin (tan- 1 (x/D))}-tan- 1 (x/D)] 

It becomes. When it has an acumination part like drawing 3 (A) especially, it is 

theta s **2 from 2 x=P. [sin- 1 {nisin (tan- 1 (P/2D))}-tan 1 (P/2D)] 

Since it becomes, when desired thetas is given, refractive-index m of a lens, the 

amount D of cuts, and the cycle P can be chosen, and the degree of option 

increases so that it may become the aforementioned thetas. 

[0025] Drawing 4 is the direct bottom part surface light source, like the light 



source right above part of [refer to drawing 11 ], to the flat face 13 of the lenticular 
lens 10, it enters as an incidence angle =0 degree parallel pencil, and signs that 
it emanates from the concave lens part 12 are boiled, and it is shown. 
[0026] Drawing 7 is an edge light mold face light source. It is a case where laid 
the lenticular lens 10 on the direction diffusibility layers 20, such as light of [refer 
to drawing 12 ], and light is entered from the flat face 13, and signs that the light 
flux distributed over a certain angle range (it is the range of -40 degrees - +40 
degrees to the normal N at drawing 7 ) entered are shown. [Refer to drawing 13 
(C).] . 

[0027](Direction diffusibility layers, such as light) Drawing 9 and drawing 10 are 
the figures showing lamination with direction diffusibility layers, such as a 
lenticular lens, light, etc. concerning an example. The lenticular lens 10 and the 
direction diffusibility layers (lusterless hyaline layer) 20, such as light, can be 
laminated and used. In this case, in order to once complete the light diffused by 
the direction diffusibility layers 20, such as light, a lenticular lens 10 
observation-side needs to arrange the direction diffusibility layers 20, such as 
light, to the light source side. 

[0028]As mentioned above, even if the lens side 12 of the lenticular lens 10 is an 
observation side It may be by [drawing 9 (A) and drawing 10 (A)], or may be a 
light source side. [Refer to drawing 9 (B) and drawing 10 (B).1 The direction 



diffusibility layers 20, such as light, are sheet (or board)-like things. The thing of 
the shape of a film which was good also as for [refer to drawing 9 ], and carried 
out coating to the lenticular lens 10 directly like direction diffusibility layer 20', 
such as light [Also referring to drawing 10 ] is good. 

[0029]ln the direction diffusibility layers 20 and 20, such as light, as a light 
diffusion agent (flatting agent) into said translucency material Minerals particles, 
such as calcium carbonate, silica, alumina, and barium sulfate, Or what 
distributed resin-beads particles, such as an acrylic resin, is used, and, as for the 
path of the particle, the thing like abbreviated 1-20micrometer is used. The 
direction diffusibility layers 20, such as light, can use a formation thing for said 
translucency material as a monolayer which sheet-ized the resin material which 
scoured said light diffusion agent by extrusion molding, calender molding, etc. 
The two-layer structure which used the paint which made this distribute said light 
diffusion agent by using said translucency material as a binding material (binder) 
on the sheet (or board) of said translucency material having carried out coating 
formation may be sufficient. What formed the fine irregularities (grain etc.) of 
1-20 micrometers of arithmetical mean deviation of profile for the surface of the 
sheet (or board) of said translucency material by sandblasting, embossing 
Chinese poem type processing, etc. may be used. 

[0030](Example of the surface light source of a direct bottom part) Drawing 1 1 is 



a sectional view showing the 1st example (direct bottom part) of the surface light 
source by this invention. As for the surface light source 30 of the direct bottom 
part, the line light source 32 of a fluorescent lamp etc. is established in the case 
31. 

The direction diffusibility layers 20, such as light, and the lenticular lens 10 are 
formed in the opening side of the case 31. 

[0031](Example of the edge light type surface light source) The deployment 
perspective view and drawing 13 in which the 2nd example (edge light type) of 
the surface light source according [ drawing 12 ] to this invention is shown are a 
figure for explaining the characteristic of a light guide plate. As for the edge light 
type surface light source 40, the reflecting layer 42 is formed in the undersurface 
of the light guide plate 41 . 

The direction diffusibility layers 20, such as light, and the lenticular lens 10 are 
arranged at the upper surface of the light guide plate 41. 

The light source 43, the reflection film 44, and the illuminating cover 45 are 
formed in the both sides of the side edge of the light guide plate 41 , respectively. 
[0032]ln being larger than the critical angle ic, it is only spreading, while a 
beam's of light carries out total internal reflection of the inside of the light guide 
plate 41 , as shown in drawing 13 (A), and the transmitted light from the emission 



surface 41a does not have the incidence angle i of the light guide plate 41. On 
the other hand, when smaller than the critical angle ic, as shown in drawing 13 
(B), in the side interface of the emission surface 41 a of the light guide plate 41 , a 
part of beam of light is reflected (the inside of the light guide plate 41 is spread), 
the remainder penetrates and the incidence angle i is emitted. In the actual light 
guide plate 41 , as shown in drawing 13 (C), by putting light source 43' on the end 
face of another side, or providing light reflection layer 42*, a beam of light 
spreads the inside of the light guide plate 41 bidirectionally, and light is emitted 
in the symmetrical direction of **theta to a normal. 

[0033](Example of a light reflection layer) Drawing 14 is a figure showing the 
example of the light reflection layer used for the edge light type surface light 
source. The light reflection layer 42 is a layer with the performance to which 
diffuse reflection of the light is carried out, and can be constituted as follows. 
** Form the white layer 42A which made one side of the light guide plate 41 
distribute powder, such as high concealment nature and paints with a high 
whiteness degree, for example, a titanium dioxide, and aluminum, by paint etc. 
like drawing 14 (A). 

** Like drawing 14 (B), by sand bright processing, embossing, etc., form the 
lusterless detailed unevenness 41a, and further, plating or vacuum evaporation 
makes metal, such as aluminum, chromium, and silver, one side of the light 



guide plate 41, and form the metallic thin film layer 42B in it. 

** Form the metallic thin film layer 42B in the same white layer 42A' (however, 

concealment nature may be low) as drawing 14 (A) like drawing 14 (C). 

** It may be made to amend that form white layer 42A" of dot shape, increase an 

area rate as it keeps away from the light source 43 as shown in drawing 14 (D1) 

and (D2), and the light volume of the light source 43 declines. 

[0034]The surface light sources 30 and 40 shown in drawing 1 1 and drawing 12 

can be used as a liquid crystal display by arranging at the back of a transmission 

type publicly known liquid crystal display element. It is applicable to the element 

which needs sources of back light other than a transmission type liquid crystal 

display element, such as an electrochromic display device. 

[0035](Transit measurement) This artificer produces a lenticular lens as shown 

in the examples 1 and 2 of manufacture, and the comparative example 1, and it 

is made for lens side 12 grade to turn to the edge light mold face light source 40 

shown in drawing 12 up (outside), It laid on the direction diffusibility layers 20, 

such as light, and the angular distribution of the luminosity of the light emitted 

from lens side 12 grade was measured. Only also in the direction diffusibility 

layers 20, such as light, it measured as the comparative example 2. 

[0036] Example of manufacture 1 shape ; Drawing 1 (or drawing 2 ) and a section 

are the circular curvature radii r.; 35micrometer cycle P ; The amount D of 



59micrometer cuts ; 15micrometer material ; Acrylic resin refractive-index m; 
The shape of example dimorphism of 1.5 manufactures ; Drawing 3 (B), A 
section is the circular curvature radius r.; 100micrometer cycle P ; The amount D 
of 300micrometer cuts ; lOOmicrometer material ; Acrylic resin refractive-index 
ni; 1.5 comparative-example 1 shape ; Vertical-angle =90 degree, both basic 
angles = 45-degree 3 square-pillar prism type lenticular lens [ Drawing 15 (B)] 
Cycle P ; lOOmicrometer material ; Acrylic resin refractive-index m; They are the 
direction diffusibility layers 20, such as light, without using 1.5 
comparative-example 2 lenticular lens. It measured by [ drawing 15 (A)]. 
[0037]The measurement result of the examples 1 and 2 of manufacture and the 
comparative examples 1 and 2 is shown in the curve A, B, and C of drawing 8 , 
and D, respectively. The following table 1 is obtained based on these 
measurement results. 
Table 1 (measurement result) 

Half angle thetaH[**] Side lobe ratio[%] Normal line direction luminance ratio [%] 
Example 1 of manufacture; 38 11 Example 2 of 111.2 manufactures; 35 22 
108.5 comparative examples 1; 34 26 135.0 comparative examples 2; 37 0 
100.0 (standard) 

[0038]As for it, if drawing 8 or Table 1 is referred to, the examples 1 and 2 of 
manufacture turn out that the diffused light is condensed by the prescribed range 



near the normal line direction (usually half angle theta H = 30 degrees - about 90 
degrees) as compared with the case of only the mat layer 20 of the comparative 
example 2. As compared with the triangle-pole-prisms type lenticular lens of the 
90-degree vertical angle of the comparative example 1, it turns out that there is 
little generating of side lobe light. 
[0039] 

[Effect of the lnvention]As explained in detail above, according to this invention, 
the light of desired angular distribution can be diffused by the shape parameters 
(for example, a curvature radius, a cycle, the amount of cuts, a refractive index, 
etc.) of the unit concave lens part of the lens side of a lenticular lens (claims 1 
and 2). 

[0040]Therefore, since the diffused light is condensed by the desired angle 
range to a normal line direction by combining with direction diffusibility layers, 
such as light, like claim 3 as compared with the case of only direction diffusibility 
layers, such as light, In a predetermined angle range, even if it is the same 
power consumption, in order to become high-intensity more and to obtain the 
same luminosity conversely, low power consumption is more sufficient. 
[0041]Since the light energy emitted to a tangential direction from an oblique 
direction decreases, generating of the stray light decreases more. As compared 
with the 3 square-pillar prism type lenticular lens of the conventional 90-degree 



vertical angle, generating of side lobe light decreases and there is less 
generating of the stray light. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a perspective view showing the 1st example of the lenticular lens 
by this invention. 

[Drawing 2] lt is a sectional view showing the 2nd example of the lenticular lens 
by this invention. 

[Drawing 3] It is a sectional view showing the shape of the unit concave lens part 
of the lenticular lens by an example. 

[Drawing 4] lt is a figure showing the locus of a beam of light which passes the 
lenticular lens by an example. 

[Drawing 5] lt is a figure showing the locus of a beam of light which passes the 
lenticular lens by an example. 

[Drawing 6] lt is a figure showing the locus of a beam of light which passes the 
lenticular lens by an example. 

[Drawing 7] lt is a figure showing the locus of a beam of light which passes the 



lenticular lens by an example. 

[Drawing 8] lt is a diagram showing the penetration characteristic of the example 
of the lenticular lens by this invention. 

[Drawing 9] lt is a figure showing lamination with direction diffusibility layers, such 
as a lenticular lens, light, etc. concerning an example. 

[Drawing 10] lt is a figure showing lamination with direction diffusibility layers, 
such as a lenticular lens, light, etc. concerning an example. 
[Drawing 11] lt is a sectional view showing the 1st example (direct bottom part) of 
the surface light source by this invention. 

[Drawing 12] lt is a deployment perspective view showing the 2nd example (edge 
light type) of the surface light source by this invention. 

[Drawing 13] lt is a figure for explaining the characteristic of the light guide plate 
shown in drawing 12 . 

[Drawing 14] lt is a figure showing the example of the light reflection layer used 
for the edge light type surface light source. 

[Drawing 15] lt is a figure showing the conventional example of the edge light 
type surface light source. 
[Description of Notations] 
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